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57 ABSTRACT 
An axial bearing system is provided for a radially 
mounted shaft having two hydrostatic axial bearings 
capable of axial movement relative to a surrounding 
bearing housing. The bearing system comprises a flange 
having a pressure surface rigidly attached to the shaft at 
a substantially right angle. An annular chamber bearing 
has a surface facing towards the pressure surface which 
surface contains an annular groove and forms together 
with the pressure surface inner and outer sealing gaps to 
either side of the annular groove. The annular chamber 
bearing together with the bearing housing forms a hy 
draulically pressurized chamber which forces the annu 
lar chamber bearing against the pressure surface. 

1 Claim, 1 Drawing Sheet 
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AXIAL BEARING SYSTEM INTENDED FOR A 
RADIALLY MOUNTED SHAFT 

The present invention relates to an axial bearing sys 
tem intended for a radially mounted shaft with two 
hydrostatic axial bearings capable of axial movement 
relative to a surrounding bearing housing, each com 
prising a flange with a pressure surface attache to the 
shaft, which pressure surface constitutes an essentially 
right angle with the shaft, an annular chamber bearing 
having a surface facing towards the pressure surface 
and in it an annular groove or a number of pockets, 
whereby the aforementioned surface with the pressure 
surface forms inner and outer sealing gaps to either side 
of the annular groove or the pockets and, together with 
the pressure surface, forms one or more chamber into 
which hydraulic fluid is introduced under pressure from 
a hydraulic fluid reservoir, which annular chamber 
bearing together with the bearing housing forms a hy 
draulically pressurized pressure chamber which forces 
the annular chamber bearing against the pressure sur 
face, whereby the two annular chamber bearings are 
forced in mutually opposing directions, and devices, for 
example a servo valve, so arranged in conjunction with 
a sensor for monitoring the position of the shaft relative 
to the bearing housing as to regulate the quantity of 
hydraulic fluid supplied to each pressure chamber and 
the hydraulic pressure acting on each bearing, so as to 
permit the absorption of the variation in magnitude and 
direction of the load on the shaft, whilst retaining the 
possibility of the axial displacement of the same. 
The need exists in many technical areas for a bearing 

system capable of axial adjustment which has the capac 
ity to absorb large and varying axial forces. An example 
of such an area can be found in the pulp and paper 
industry, in which various areas of application make use 
of a type of axial mill in which axial forces of as much 
as 100 tonnes can arise, at the same time as which strin 
gent requirements are imposed on accurate axial posi 
tional adjustment in order to achieve a precise grinding 
gap. 
An axial bearing system of this kind is previously 

disclosed in PCT publication WO 88/03611, the intro 
duction to which also contains a more detailed analysis 
of the requirements imposed as a general rule in respect 
of hydrostatic bearing system, and of other previously 
disclosed hydrostatic axial bearing systems. 
The axial bearing system in accordance with the 

aforementioned PCT publication comprises a hydro 
static axial bearing on either side of a flange-like pres 
sure-plate, which is rigidly attached to the shaft or is 
integral with it. In spite of the fact that the function of 
this previously disclosed axial bearing system is entirely 
satisfactory with regard to solving the tasks demanded 
of it, it has nevertheless emerged as being desirable to 
reduce the complexity of the bearing system. 
The object of the present invention is to make avail 

able an axial bearing system of the kind referred to by 
way of introduction, which is of more simple construc 
tion and can thus be manufactured at a lower cost than 
previously disclosed bearing systems. This is achieved 
in accordance with the characterizing features of the 
invention in that at least one of the flanges is capable of 
being disassembled from the shaft, and in that the pres 
sure surfaces face towards one another, that is to say the 
forces arising from the hydrostatic bearings and acting 
on the shaft are directed away from one another. 
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Also associated with the simplified structure is the 

fact that assembly and disassembly, for example for 
servicing, can be performed more rapidly and thus with 
sensor downtimes and less lost production than before. 
The invention permits the direct transmission of 

power between the bearing housing and the axial bear 
ing, that is to say it permits a smaller number of compo 
nents and better concentricity than were previously 
achievable. Also achieved through the invention is a 
reduction in the length of the power flux, i.e. reduced 
elongation and compression of the constituent parts of 
the bearing, which is of considerable significance in the 
case of a high axial load and stringent requirements for 
precision. The invention also allows the axial and the 
radial bearings to be positioned closer to one another, 
which considerably reduces the risk of vibrations. 

Further advantages of the invention can be appreci 
ated from the following description, with reference to 
the FIGURE contained in the drawing, which in sche 
matic form represents an axial section through an axial 
bearing system in accordance with the invention. 
The reference designation 1 is used in the drawing in 

respect of a shaft, which is rotationally supported in 
two cylindrical radial bearings 2, installed in a bearing 
housing 3. The radial bearings 2 are of a conventional 
kink, although they exhibit extended inner rings 2a so as 
to permit them to absorb axial displacements in the shaft 
1 relative to the bearing housing 3. 
The bearing arrangement comprises two hydrostatic 

axial bearings 4, 5 capable of axial movement relative to 
the bearing housing 3. Each such axial bearing com 
prises a flange 6 and 7 rigidly attached to the shaft 1 and 
an annular chamber bearing 8 and 9. The annular cham 
ber bearings 8, 9 are sealed against the bearing housing 
3 by means of sealing rings 10. The connection between 
the shaft 1 and each flange is effected in this case by 
means of hydraulic drawing-up onto a cone of a previ 
ously disclosed kind, but can also be achieved by other 
previously disclosed means. Only a cone 1a is shown in 
the drawing. 

In each axial bearing 4, 5, the flange 6 and 7 defines a 
pressure surface 6a and 7a which constitutes an essen 
tially right angle with the shaft 1. An explanation of 
what is achieved by this means is given later. In accor 
dance with the invention the surfaces 6a, 7a faces 
towards one another. 
The annular chamber bearings 8, 9 exhibits a surface 

8a and 9a facing towards the respective pressure surface 
6a, 7a and arranged at a constant distance from it. At 
each and every one of these surfaces there is present an 
annular groove 8b and 9b which, together with the 
opposite pressure surface 6a and 7a, forms an annular 
chamber; for the sake of simplicity, these chambers 
have been given the same reference designations as the 
annular grooves 8b, 9b. The annular chamber 8b com 
municates via channels 8c, 3a in the annular chamber 
bearing 8 and in the bearing housing and via a line 11 
with a hydraulic fluid reservoir, not shown in the draw 
ing, preferably a constant flow pump. The annular 
chamber 9b similarly communicates via channels 9c, 3b 
and a line 12 with a hydraulic fluid reservoir, not shown 
here, also preferably a constant flow pump. The flows 
in the lines 11, 12 are designated C and D respectively 
in the drawing. As an alternative to the annular grooves 
8b,9b a number of pockets may be present in the surface 
8a, 9a respectively, in a manner known perse, whereby 
each pocket communicates with the hydraulic fluid 
reservoir. 
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Executed to either side of the annular chamber 8b and 
9b are inner and outer sealing gaps, via which the sup 
plied hydraulic fluid is evacuated under a considerable 
drop in pressure, which in turn produces the necessary 
hydraulic pressure inside the annular chambers 8b, 9b 
required in order to support an axial load acting upon 
the shaft 1. The hydraulic fluid flows E and G flow 
from the inner sealing gaps via a cylinder-shaped gap 13 
between the shaft 1 and the respective annular chamber 
bearing 8, 9 and via a channel 3c in the bearing housing 
3. The hydraulic flows F and H flow in a similar fashion 
from the outer sealing gaps via a cylinder-shaped gap 14 
between the bearing housing 3 and the flanges 6 and 7 
and via channels 3d and 3e in the bearing housing 3. 
Two annular chambers 15 and 16 are produced by 

means of a stepped increase in the diameter of the re 
spective annular chamber bearings 8, 9 and by means of 
two corresponding stepped reductions in the diameter 
of the bearing housing 3. Via channels 3f and 3g in the 
bearing housing and lines 17 and 18, these chambers 15 
and 16 each communicate with their own outlet from a 
servo valve 19, by means of which a certain hydraulic 
fluid pressure is maintained in the respective chamber 
through the hydraulic fluid flows A and B. The respec 
tive annular chamber bearing 8, 9 is caused by this pres 
sure to come up against the corresponding pressure 
surface 6a and 7a. The chambers 15, 16 are sealed by 
means of the sealing rings 10. 
The servo valve 19 is supplied via a line 20 with 

hydraulic fluid from a hydraulic pump 22 driven by a 
motor 21. A constant supply pressure to the servo valve 
19 is maintained by means of a pressure-limiting valve 
23 connected to the line 20. 
The servo valve 19 is so arranged to be controlled by 

a device 24 for monitoring the axial position of the shaft 
1, the output signal from which device is able via an 
amplifier 25 to influence the slide of the servo valve 19. 
Whenever an axial displacement occurs as a conse 
quence of a change in the axial load, the slide of the 
servo valve 19 is actuated by the output signal from its 
normal position of equilibrium, and in so doing redis 
tributes the pressure and the quantity of fluid to the 
respective annular chamber 15, 16 in such a way that 
equilibrium is re-established once more. 

If, on the other hand, permanent axial displacement 
of the shaft 1 is required, that is to say a new position of 
equilibrium for the shaft, this can be achieved, for exam 
ple, through the mechanical variation of the reference 
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4. 
of the position-sensing device 24, for example by means 
of a stepping motor or by electrically influencing the 
output signal from the position-sensing device 24, for 
example by varying the amplification factor of the am 
plifier 25. As an alternative, the function of the servo 
valve 19 may be executed from the microprocessor 
controlled devices for the regulation of the pressure and 
the quantity of fluid supplied to each annular chamber 
15, 16. In this case the microprocessor is supplied con 
tinuously with information in respect of the axial posi 
tion of the shaft 1. 

I claim: 
1. An axial bearing system for use with a radially 

mounted shaft (1) with two hydrostatic axial bearings 
(4, 5) capable of axial movement relative to a surround 
ing bearing housing (3), each comprising a flange (6, 7) 
with a pressure surface (6a, 7a) attached to the shaft (1), 
which pressure surface oriented at a substantially right 
angle with the shaft (1), an annular chamber bearing (8 
9) having a surface (8a, 9a) facing towards the pressure 
surface (6a, 7a) and including an annular groove or multi 
ple depressions (8a, 9b), whereby said surface (8a, 9a) 
with the pressure surface (6a, 7a) forms inner and outer 
sealing gaps on either side of the annular groove or 
depressions and, together with said groove or depres 
sions or the pressure surface (6a, 7a), forms one or more 
chambers (8a, 9a) into which hydraulic fluid is intro 
duced under pressure from a hydraulic fluid reservoir, 
which annular chamber bearing (8, 9) together with the 
bearing housing (3) forms a hydraulically pressurized 
pressure chamber (15, 16) which forces the annular 
chamber bearing (8, 9) against the pressure surface (6a, 
7a) whereby the two annular chamber bearings (8, 9) 
are forced in mutually opposing directions, and means 
together with a sensor (24) for monitoring the position 
of the shaft (1) relative to the bearing housing (3) to 
regulate the quantity of hydraulic fluid supplied to each 
pressure chamber (15, 16) and the hydraulic pressure 
acting on each bearing (4, 5), to permit any variation in 
magnitude and direction of the load on the shaft (1) to 
be borne by said shaft while retaining the ability of said 
shaft to be axially displaced, and wherein at least one of 
the flanges (6, 7) can be disassembled from the shaft (1) 
and that the pressure surfaces (6a, 7a) face towards one 
another, such that the forces arising from the hydraulic 
bearings and acting on the shaft (1) are directed away 
from one another. 
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